Searching PAJ 




1/1 s<—V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-1 67357 

(43)Date of publication of application : 1 3.06.2003 



(51)Int.CI. 



G03F 7/40 
G03F 7/039 
H01L 21/027 



(21 Application number : 2001-369110 
(22)Date of filing : 03.1 2.2001 



(71 Applicant : TOKYO OHKA KOGYO CO LTD 

(72)Inventor : NTTTA KAZUYUKI 

SHIMATANI SATOSHI 
MASUJIMA MASAHIRO 



(54) FINE RESIST PATTERN FORMING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To form a resist pattern with a small variation of resist pattern size per unit temperature suitable 
for a thermal flow process, high intrasurface uniformity in the resulting resist hole pattern size and excellent section shape. 
SOLUTION: In a resist pattern forming method in which a resist pattern formed by applying selective exposing and developing 
consecutively to a positive resist film disposed on a substrate, is subjected to the thermal flow treatment to reduce the pattern 
size, (a) the positive resist comprises a positive resist composition comprising (A) a resin component having alkali solubility 
increased by an acid, (B) a compound which generates an acid upon irradiation with a radiation, (C) a compound having at least 
two vinyl ether groups which react with the resin component (A) upon heating to form cross-linkage and (D) an organic amine 
and (b) the thermal flow treatment is carried out by heating the resist pattern two or more times within the temperature range 
of 100-200° and the latter heating temperature is made equal to or higher than the former heating temperature. 
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♦ NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the resist pattern formation approach of making the resist pattern which performs alternative exposure processing 
and a development to the positive-resist film prepared on the substrate one by one, was made forming them in it and was 
obtained micrifying by performing thermal flow processing (**) — the resinous principle to which the solubility over alkali 
increases with the (A) acid as said positive resist — (B) The compound which generates an acid by the exposure of a radiation, 
the compound which has at least two vinyl ether radicals which react with a resinous principle (A) with (C) heating, and form 
bridge formation, And the thing for which the positive-resist constituent which consists of a (D) organic amine is used, And it is 
the detailed resist pattern formation approach which carries out by heating the (b) aforementioned thermal flow processing 2 
times or more than it in a 1 00-200-degree C temperature requirement and is characterized by' choosing next heating 
temperature identically to front heating temperature more highly than it 

[Claim 2] The detailed resist pattern formation approach according to claim 1 that the contents of the (C) component in (**) and 
the (D) component are per (A) component 100 mass section, the (C) component 0.1 - 25 mass sections, and the (D) component 
0.01 - 1 mass section. 

[Claim 3] The detailed resist pattern formation approach according to claim 1 or 2 which sets heating time at each time in (b) as 
for 30 - 270 seconds. 

[Claim 4] The detailed resist pattern formation approach according to claim 1 , 2, or 3 that the 1 st time controls the amount of 
resist pattern dimensional changes per unit temperature by heating so that 15nm [ degree C ] /or less and 2nd henceforth may 
become [ degree C ] in 3-1 Onm /, and it performs it 
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g©*fftM^**7- h 7 b F P f ft/c* 

V t F o * ->X ? U > i— ^©^^SOTk^MT-^ 1 - 

x h+^x^;US-ca^3tifc5}<U t Fa^>X^U-> 40 

£©iS^gJ*fll(.». ^o-^-vjl/^otoffi* 12 0—1 

5 0 TWffiffl&CteW 1 lUJnS^i 1 3 0 - 1 6 0 'C© 

[0 04 1 ] c©it^©»^H«. Kt£ 

HT*^««fc<. «MclWIR«tti»a«. il^©^(*^ 
©f3J§7 ^ >Ig^?>*lJ»r-rtl« t SOTS&Cfcfc: 3 0- 
2 7 0#> »*L/<«6 0~1 2 0#fta-C*'5. 

[0042] *^K^{c*jwsmfi?as^ •)© u-yx 
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•5. mffi&. m«2 0 0nm©b^h^ 

*->£*trS3x-;v§: 1 OftSHfU 12 4-14 
0'C£r2-CSlJ,* <9*4>|-) ©SiSS^9 0#ffl»n 

X©H&£U-j;x h^*->©^ffig{tS£ftiE«lCC. a 

a3Mb*»*i&u y^^Mbf-s. ■€■©&. z-y-jh 

uyx vmr-xomtm. (nm) fc^tiKWis-rsa 
fl^bffi CO -c^-rct«:«fciDgEtH-c^s„ u^xh 
MANX. 1 0 0 0 n mg(T-?fttiK. ^-a^bstc&s 

OOOnmttT. 4tft4 0 0-8 5 0 nm#Jf?g U>. 

2- 1 5 nm/'COilrti&SMlSl^SO-e, 1st? 

[0043] xmusfcicts^xte. m 1 igoMtcj; 

S h A-$->tffi^M5r 1 5 n m/'CKT, m 

2 Mm&Lmommic «* * ut^x t- * - >^mti bs* 

3- 1 Onm/'Ctca^i^Jc^^f^©*^*^ 
[0 044] 

fc©-C«^cc^ ^cte. S^cfKjn-r^^Muyx f-ffifiR 

[0 04 5] ( 1 ) <&g: imLtcUPX hiffiJjS^X 
f>^— 4ffl^-CS*tK*jh]gSWK-EX2 (*mjS{b 
X^^^ttttSij) # 1 2 0 n mommicmibfttci' 

90U 9 0#fi8S£*il/-CM/?5 0 0 nm©Ut?X 
*ntc. C <D!&K:ffifriS!&mytm& FPA-3000E 
X3 ^m^X, A-7F->flti-> 7 

hv^^MtK r tf-=& lmJ/c 

m'-r-^K-Xfi^JD^S^l/fc©^. 110'C. 90 
©f^Jjnf^®* ( P E B ) *ff C 2 . 3 8 SS% T" 

h^y^lT^-^Ab Fa*i"F*?g?8r?2 3*CCC 

■ceo^ra^b. 3 o^ra^u-c^u/ct^. 3i 

^©S5fegB©mi[*i 0 i a-5*/Jv»3^ffl%®ai L 
tmJ/cm' (x*Jl/+--fi) #(4-Cj9J^L//c. 
[0 04 6] (2) (31#iS 
^) : ±IB ( 1 ) tmmoWiftK. <t O »^PS2 5 0 n 

[0 04 7] (3) U-^M$->««2 (-tf— 7)V 
: ±fB ( 1 ) i^oaifptcj: «5f#fcPa2 
5 0 nm©US?X hih— — ^U^a-jft 

ii/fc^ sem (^fism^as^) K«tosi^o. 
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[0 04 8] (4) »«K:±BB (1 ) iR«0>»ff«: 
cfcO»feU^Xh*-J^*->©«IW»«ft (nm) 

[0 04 9] (5) tf-^^P-^tt: ±IB ( 1 ) i 
|pJS<D»fpCC<t 0f#/cPS2 0 OnmOI/^F*-^ 

->Kgi i tfCfrk-rm i oAiM&t^ uss 3 (ommzm 

fifcOfcl 2 OnmCOl/^X hA^-XD? P-U- h 
( 1 °C^0<DU^X h^'^->1^^XCD^bS) £nm 10 

©:5n m/'C&M 
O : 5 n m/'CfeUt 1 0 n m/'C&m 
x : l 0 n m/°C«± 
[0050] SOfcffll 1 

*g*g<D3 9%©**1H^ 1 - x h t^x^Htl 

ft^n/ciiTO^tio, ooo, 20 

b Ku=^>X^U>7 5Sag|5<b, *S1<D3 6% 
©**JSt?-*«t e r t - :/h*^#;u^x;ug-c^8l;* 

n/di?^iio, ooo.^tfcgi. 2wj 20 

b Ka^e/X^U>2 SMSBCMB^ftK:, fcf* <*>^ 
^r^^>5li^ l. 4 

as, hyx^/^r^>o. 2«KKRaf7v*5/y 

3-;^/>f;l/X^fJl/T-t2f- h 4 9 OSSSfi 
fc*§<SU ILi2 0 0 nmO^ >^7>7 ^ ;U^-^ffl 

[0 05 1] -Xicmm 1 2 0 n mCDSS*B5±ia (jfUHlfc 
itJimtM. r SWK — E X 2 J ) W/c>'J3>-) 30 
x-^ (1200mm, J?$0. 7 2mm) CD^StC, 

U h^U-h±CCiggU, 9 0°C-C9 0#f^« 
■r^C i(ci:01H5 0 0 nm©l/^ H^M^t 

/hWBWfctt* <* * ^>ttSf. TFPA-3000E 
X 3 J ) &m\i>* h->mEiyy hvx^^/M 

TKrF^i/vU-lf-MMm 110°C"C9 0 
fJffl^»PS»S3t (PEB) £*To/t<D*>, 2 3°CCC£o 40 
fc2. 3 8II°/of f^^7>^»)AbFP + ^ 

£C 9 P&2 5 0nm©l/^ h*-;U^*-> 

*->£5teTl 4 0°Cr9 0*k ^tl5 0-CC9 0 

[0 05 2] HJS092 50 
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h2®SgP^ii»nU/c4>(D^fflC^«^«, 3US#|1<!: 

[0053] mmm3 

mS&m 1 {t*5l>T, 7k$*K<£>3 6%<D*mm?-& t e r 

t - 7b*isX)i#~>mvm&2titcmm¥>mfrf-& 

1 0. 0 0 0, #ffc&l. 2(D*y t Kn^i/Xfl/> 
*ffl^TCC, 7kKSO3 9%(07k^MT-^ 1 

x * ;usT{g& 3 titcmmw-fyft+m 10, ooo, » 

mi. 2<D#V b Fo + ^f U>©^ J & 1 0 OSS 
[si>Xb^2->*mJ&Utc<Diz>^ 5fc-Tl 4 0°C-C9 0 

»\ 4 o°cr9o#»p^'r5^-vji/>'n-iia 

©14^^ 1 (C7j^^" 0 
[0 054] ^*SW)4 

ISMiCcOTa&HU afflux* h^*->*»fltLfc. 
[0 05 5] HtK915 

mmm 1 «:* w s wna^tKcft o cc . *h«<d 3 9 % 

^11 0, 000. 2(D^VtFn^> 
X^U>7 0SSSP, *®acD3 0%(D*^M^f-h 

7t Fa b^^^srg^^n/taa^^T-fi 1 0 . 

00 0,#ffcKl. 2CD^Ub FP + ^^U>3 OH 

'*»->*9jA3ttcD'6. 5feri3o°cr9 0#, 
ri so°cr9 o#Jrai^*r^^-^u^n-«is^tf^ 

^t4«:S 1 cc^-r 0 

[0 056] Hjffet«l6 
[0 05 7] 

HtfiW 1 «C*W S«B§tB^BjC[)« D CC % *^S(D 3 9 % 
OTk^Jl^l -xh^^x^ji/g-cSfe^ti/tSa^ 
WHO. 000,#ffcKl. 2©*ytFP*5/ 
X^U>7 5®a§B. *K©3 0X©*«IWte 
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r t - 7?)mv&&2titcwm¥'i%fr¥-m 1 o . o o 
i 5 o*c-c9 owmm* u-mm&n >? c 

tt£S 1 
[0 05 8] 

[0059]iffiM9 5 
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*SjSS«l«C*5W4*--^7n-«ia*, 14 0'CT?9 

o#\ i 4 5-C-C9 o#>&c/i 5 0'CT9 0&M®f?2> 

[006 0] Jt«M 1 

HJSWl«:*jits*-v;U7n-«Hffi4 % 14 0 # cr9 

i te^-r. 

10 [006 1] Jt«W2 

;l/X^^;b^fl3c^j:^^/cC<i:tt^«||ifeWll iH«Kc 

mm&zm i ccsvr. 

[0062] 
[SI] 
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